ABSTRACT
INTRODUCTION
In communications the temporal properties of the turbulence are of interest and Taylor's "frozen turbulence" hypothesis is invoked. This hypothesis assumes that a given realization of the random refractive index is "frozen" and drifts across the receiver aperture with constant velocity determined by the local wind conditions. While the communications signal experiences fades and surges due to scintillation it is the signal fades which most limits the communications performance. Therefore, the frequency spectra (duration and recurrence) and the depth (probability a fade will exceed a threshold) of fades are important to characterize. Understanding the fading characteristics allows the design engineer to achieve a level of performance based on probability of error (P ) by adding signal margin and employing codinr4, techniques for the turbulent atmospheric optical channel. V.W.S. Chan [ 7 ] and R. Gagliardi and S. Karp [ 8 ] Results provided by G. J. Morris [ 10 ] involving horizontal high altitude airborne scintillation measurements over short paths and the opportunity to take part in the HAVE LACE program led to the motivation to perform the current work.
DISCUSSION OF RESULTS
The frequency spectra of scintillations is related to both the size of the turbulent eddies and the rate at which they move across the receiver aperture. Much data has been analyzed for terrestrial scintillation and the frequencies have been found to range from 0.1 to 100 Hz [ 11 ] . Scintillation at ground level results from large turbulent eddies whose rate of motion is due to wind speeds, thus low frequencies fluctuations are expected. At altitude the turbulent eddies are much smaller and their rate of movement is, by the "frozen turbulence" assumption, the result of aircraft airspeed.
Tatarski [ 1 ] presented the first discussion of the temporal power spectral density. Equation (1) provides an expression for the reciprocal of the time required for a Fresnel-zone size disturbance to move across the line-of-sight,
where V is the perpendicular airspeed, L is the path length and f0 is related to the corner frequency of the spectrum, fc , by [ 4 ] f c= 1.43
For the HAVE LACE flights (1) and (2) (1) and (2) Figure 2 .
Assuming a circular receiver aperture Tatarski [ 1 ] has obtained the detailed shape of the irradiance power spectrum for propagation along a horizontal path (Figure 2 ). The curve for P = 0 in Figure 2 represents the spectrum of the signal irradiance for a point receiver, where P is related to the radius of the aperture, R, by P = R (2 IX L)2.
Ishimaru [ 4 ] has obtained the asymptotic form of the spectra for the case P = 0 and found that the spectrum tends to decrease as f8/3. The spectrum of Figure 1 decreases as f 2 which is consistent with the flattening of the curves of Figure 2 
